Hprt mutant frequency and molecular analysis of Hprt mutations in Fischer 344 rats treated with thiotepa.
Thiotepa is a bifunctional alkylating anticancer drug that is a rodent carcinogen and a suspected human carcinogen. In order to determine the sensitivity of mutant induction in the Hprt lymphocyte assay for detecting tumorigenic doses of thiotepa, Fischer 344 rats were treated for 4 weeks with thiotepa using a procedure adapted from a carcinogenesis protocol. At various times after beginning the treatment regimen, rats were killed and the lymphocyte Hprt assay was performed on splenic lymphocytes isolated from the animals. The 6-thioguanine-resistant T lymphocyte mutant frequency increased with time during the period of thiotepa exposure and declined slightly thereafter. Significant dose-dependent increases in mutant frequency were found using concentrations of thiotepa that eventually result in lymphoproliferative tumors. Hprt mRNA from mutant lymphocytes was reverse transcribed to cDNA, amplified by PCR and examined for mutations by DNA sequencing. This analysis indicated that the major type of point mutation was G:C-->T:A transversion and that 33% of the mutants contained simple or complex frameshifts. Also, a multiplex PCR performed on DNA from mutant clones that were expanded in vitro indicated that 34% of the clones had deletions in the Hprt gene. These results indicate that the induction of lymphocyte Hprt mutants is a sensitive biomarker for the carcinogenicity of thiotepa and that the types of mutations found in the lymphocyte Hprt gene reflect the kinds of DNA damage produced by thiotepa.